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CLAIMS 

What is claimed Is: 
pritchable low pass filter comprising: 

a first switch connected to a first resistive element; 

second switch connected to a second resistive element: 
a^citive element connected to said first resistive element and 

said secontfvresistive element; and 

a controllo>connected to said first switch end said second switch. 
sai d controller optative to open and Cose at least one of said first 
switch and said secund switch. 
71 MM low pass «* according .o M 1 . wherein said M resistive 
element has a re— which . smaller U,an ft. stance of said second 

resistive clemont. 

3. A device comprising: 

a plurality of resistive elements: 

at leas, ono switch connoted to one of said resistive elements: 
. capacity element connected to said resists elements thereby 

forming a low pass filter with soid resistive elements; and 

a roller connected to said at least one switch, said controller 

operative to open and dose said at leas, one switch thereby switching 

the resistance of said low pass filter. 

4-. A device comprising: 

a plurality of resistive elements: 

at least one switch connected to ono of said resistive elements; 
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a capacitive element connected to said resistive elements thereby 
Forming a low pass filter with said resistive elements, said low pass 
filter having a rc3ponso time; and 

a controller connected to said at least one switch, said controller 
5 operative to open and close said at least one switch Iheieby changing 

said response time. 
5. A digital to analog converter comprising: 

a digital circuit which produces a pulse modulated signal; and 
a swltchable low pass filter having a plurality of itsponse times for 
10 converting said pulse modulated signal to an analog signal having 

ripples, 

wherein switching said low pass filter among said response times 
changes the size of said ripples. 
G. A digital to analog converter according to claim 5, wherein said digital 
is circuit ie a pulse width modulation circuit. 

7. A digital to analog converter according to claim 5, wherein said digital 
circuit Is a pulse density modulation circuit. 

8. A digital to analog converter according to claim 5, wherein said switchable 
low filter comprises: 

20 a first switnh connected to a first resistive element: 

a second swilch connected to a second resistive element; 
a capacitive element connected to said first resistive element and 
said second resistive element; and 
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a controller connected to said first switch and said second switch, 
said controller operative to open and close at least one of said first 
switch and said second switch. 

9. A digital to analog converter according to claim 8. wherein said first 
s resistive element has a resistant which is smaller than the resistance of said 

second resistive element. 

10. A device for producing a pulse density modulated signal whose pulse 
timing is jittered, the device comprising: 

a flip flop for storing a value: 
io a random number generator for producing a substantially random 

number; and 

an adder for adding said substantially random number and a 
multi-bit number to said value, said adder having an upper limit, 

wherein a pulse is produced when the sum of Qaid substantially 
15 random number, said multi-bit number and said value is not less than 

said upper limit. 

11. A method for producing a pulse density modulated signal whose pulse 
timing is jitleied, the method comprising the steps of: 

adding a substantially random number and a multi-bit number to a 
20 value stored in a flip flop, thereby producing a sum; 



if said sum is less than an upper limit, storing said sum in said flip 
flop, thereby replacing said value; 

if said sum ie not less than said upper limit, 
producing a pulse; 
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subtracting said upper limit Hum said sum, thereby 
producing a result; and 

storing said result in a flip flop; and 
repeating said steps. 
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SUMMARY OF THE INVENTION 

There is provided in accordance with a prefened embodiment of the 
p.esent invention a eWrtchable low pass filter including a first switch connected 
to a first resis^element. a second switch connected to a second resistive 
5 element, and a caW element connected to the first and second resistive 
elements. The switchable low pass filter also includes a controller connected to 
the first switch and the\econri switch, the controller operative to open and 
close at least one of the flrstWh and the second switch. 

Moreover, in accordance with a preferred embodiment of tie present 
in invention, the first resistive eleme\has a resistance which is smaller than the 
resistance of the second resistive elerW. 

There is also provided in accordance with a preferred embodiment of 
the present Invention a device including a pValrty ot resistive elements, at least 
one swilch connected to one of the re..^|elerT.«nts, and a capacitive 
w element connected to the resistive elements. The^apacitive element forms a 
low pass filter with The resistive elements. The dovic^ also includes a controlle. 
connected to the al least one switch, the controller opeW to open and close 
the al least one switch thereby switching the resistance of\he low pass filter. 

There is also provided in accordance with a preferred embodiment of 
2 o the present invention a device including a plurality of resistive eWnts. at least 
one switch connected to one of the resistive elements. and\a capacity 
element connected to the resistive elements. The capacitive element forms a 
low pass filter with the resistive elements, and the low pass tiltW has a 
response time. The device also includes a controller connected to IheV least 



20. JUL.1999 - "15:57 EITON PEARL LRTZER+COHEN-ZEDEK .onSOl .nu& 



\ 

one switch, the controller operative to open and close the at least one switch 
thereby changing the response time. 

There is also provided in accordance with a preferred embodiment of 
the present inventio\a digital to analog converter. The digital to analog 
3 converter includes a digital circuit which produces a pulse modulated signal, 
and a swrtchable lowXs filter having a plurality of response times for 
converting the pulse modulated signal to an analog signal having ripples. 
Switching the low pass filter ahiong the response limes changes the size of the 
ripples. 

l0 Moreover, in accordance^ a preferred embodiment of the present 

invention, the digital circuit is a P uls\width modulation circuit or a pulse density 

modulation circuit. 

Furthermore, in accordance with a preferred embodiment of the 
present invention, the swrtchable low filte^des a first switch connected to a 
15 first resistive element, a second swjU^comiected to a second resistive 
element, and a capacity element conWecMo the first and second resistive 
elements. The switchable low pass filter also bAjudee a controller connected to 
the first switch and the second switch, the confer operative to open and 
close at least one of the first switch and the second switch. 
■jo Additionally, in accordance with a p.eferred embodiment of the present 

invention, the first resistive element has a resistance which is smaller than the 
resistance of the second resistive clement. \ 

There is also provided in accordance with a preferred embodiment of 
the present invention a device for producing a pulse densit^ odulated signal 
25 whose pulse timing is jillered. The device includes a tlip flop ^storing a value, 
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a random number generator for producing a substantially random number, and 
an adder\he adder adds the substantially random number and a multl-bil 
number to fl»W The adder has an upper limit. A pulse is produced when 
me sum of the suiWlly random number, the muKI-M number and the value 

s exceeds the upper limits 

There is also provided in accordance with a preferred embodiment of 
the present invention a netho^r producing a pulse density modeled signal 
whose pulse liming is jittered. The>^?od includes the following step* adding 
a substantially random number znlAgW number to a value stored in a flip 
,o flop, thereby producing a sum: If the BU m tole^an an upper limit, storing the 
sum in the flip flop, thereby replacing tho vdi*W sum is not less Llian the 
upper limit, producing a pulse, subtracting the upper ii^om the sum. thereby 
producing a result, and storing the msult In a flip nop; and\peating the steps. 
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